Salnity Protocol

Purpose

To measure the salinity of the water sample
using the hydrometer method

Overview

The salt content (salinity) of a water body is
one of the main factors determining what
organisms will be found there. The density of
water is related to the amount of salt dissolved
init. A hydrometer is used to measure density.
The salinity of the water is determined from
the density and water temperature.

Level
All

Time

Actual measurement time is 10 minutes.

Frequency
Weekly

Key Concepts

High and low tides

Method of measuring salinity by density
Specific gravity

Salinity in water

Standardization

Accuracy

Precision

Skills

Using a hydrometer and thermometer
Reading conversion tables

Designing measurement strategies
Recording data

Interpreting results.

Materials and Tools
Hydrometer
Conversion table
500 mL clear plastic graduated cylinder
Alcohol-filled thermometer
Table salt (NaCl)
Distilled water
Balance
2 1-liter plastic bottles
Masking tape

Preparation

Complete the Calibration activities below. Bring
the tools and materials to the water site.

Prerequisites
A brief discussion of salinity and its relation
to density

Practice by doing calibration

Note: This measurement is for salt and brackish
waters only. For fresh waters measure
conductivity instead.

Calibration and Quality Control

Standards should be run at least twice each year
to verify your technique. Fresh standards should
be prepared annually.

Salinity Standards

Salinity standards do not come with the
Hydrometer, and need to be prepared as follows:

1. Add water to table salt to make a 35 ppt
salinity standard. Use this salinity standard
and a blank to test the accuracy of the
hydrometer.

35 ppt standard:

1.1. Measure out 17.5 g NaCl (table salt)
using an analytical balance. Pour this into
a 500 mL graduated cylinder.

1.2. Fill the cylinder to the 500 mL line
with distilled water.

1.3. Carefully swirl the solution until all
the salt has dissolved.

1.4. Pour the solution into a 1-liter plastic
bottle and label with masking tape
(include the date).
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Blank:

1.5 Measure out 500 mL of distilled water
into a 1-liter plastic bottle and label with
masking tape.

2. Perform the Protocol to measure the
salinity of the standard and the blank.
Where it says “sample water” use the
standard or the blank.

3. Record the values measured for these
standards on the Calibration Data Work
Sheet.

4. If the blank gives a non-zero reading, rinse
your glassware and graduated cylinder at
least 3 times, and repeat the measurement.
If still not zero, get a new source of
distilled water.

5. If salinity standard is off by more than 2
ppt, prepare a new standard and repeat
the measurement.

Times of High and Low Tide

Obtain the times of high and low tide for the
location nearest your site for which these are
available. The times reported should be for the
high or low tide immediately preceding and
following the time you take your measurements.
Record these times and the place where they occur
on your Hydrology Investigation Data Work Sheet
and report them with your other data to the
GLOBE Student Data Server.

How to Measure Salinity

Note: Before using the thermometer in this
protocol, test it for accuracy following the
instructions in Maximum, Minimum, and Current
Temperature Protocol of the Atmosphere
Investigation.

1. Rinse the 500 mL clear plastic graduated
cylinder at least twice with sample water.

2. Fill the cylinder with sample water until
the water level is 2 to 3 cm from the top
of the cylinder.

3. Determine the temperature of your
sample following the Water Temperature
Protocol and record this value on the
Hydrology Investigation Data Work
Sheet.

4. Place the hydrometer in the cylinder
and allow it to settle. Follow the
manufacturers instructions that came
with the hydrometer. The hydrometer
should not touch the cylinder walls, and
be sure to take the reading from the
bottom of the meniscus. Read the specific
gravity from the hydrometer scale.
Reading to three decimal places is
acceptable. Older students can practice
reading to four decimal places and
interpolating between the values given in
Table HYD-P-3. Record this value on the
Hydrology Investigation Data Work
Sheet. See Figure HYD-P-5.

5. Using the temperature and specific
gravity values, read the salinity of the
sample from Table HYD-P-3. To find the
salinity value for your water sample:

5.1. Look up the temperature and specific
gravity of the sample in Table HYD-P-3.
5.2. Look at the corresponding salinity
(ppt) and record it on the Hydrology
Investigation Data Work Sheet. For
example, a water sample temperature of
22° C and specific gravity of 1.0070 has a
salinity of 10.6 ppt.
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6. Repeat steps 2 - 5 for at least two
additional samples. Different student
groups can make these additional
measurements.

7. Take the average of the salinity values
measured for the different samples. If the
recorded values are all within 2 ppt of the
average, proceed to step 8. If they are not
within 2 ppt of the average, students
should repeat the measurement using new
samples, then record and average the new
values. If there is still one outlier (a value
far different from the rest) discard that

Figure HYD-P-5: Reading Specific Gravity

value, average the remaining values, and if
they are now within 2 ppt of this new
average, proceed to step 8. If there is still a
wide spread in values, discuss the
procedures with the students and repeat
the measurement if possible.

8. Submit to the GLOBE Student Data Server

the temperature, specific gravity, and
salinity from the student(s) whose salinity
is closest to the average. If only two
measurements were used to calculate the
average, report the temperature, specific
gravity, and salinity from either group.

Bottom of
meniscus

This hydrometer
reading is 1.024
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Note: Hydrology measurements are read from the bottom of the meniscus.
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Table HYD-P-3: Salinity (parts per thousand) as a function of density and temperature*

Temperature of Water in Graduated Cylinder (° C)

Observed Reading | -2.0 |-1.0 | 0.0 | 1.0 | 20| 30| 40| 50| 60| 70| 80 | 9.0 |10.0 |11.0 |12.0 |13.0 |14.0
0.9980
0.9990
1.0000
1.0010 07)06| 06| 05|05|02|02]02|02]02|02|]05|05]| 06| 06| 07] 08
1.0020 201191191816 |16 16| 15| 15| 16| 16| 16| 18| 19| 20| 21| 23
1.0030 33132 3129|229 | 28| 28| 28| 28| 28| 29| 29| 31| 32| 33| 34| 3.6
1.0040 45| 44| 42| 42| 41| 41| 41| 41| 41| 41| 42| 42| 44| 45| 46 | 48| 49
1.0050 58| 57| 55| 54| 54| 54| 53| 53| 54| 54| 54| 55|55|57| 58| 59| 62
1.0060 70| 68| 68| 67| 66| 66| 66| 66| 66| 6.7 | 67| 68| 68| 70| 71| 72| 75
1.0070 81|81 80| 79|79 |79| 79| 79| 79| 79|80| 81| 381]| 83| 84| 85| 88
1.0080 941931929292 |92|92|92| 92| 92| 93| 93| 94| 96| 97| 98100
1.0090 10.6 [10.5 |10.5 |10.4 [10.4 |10.4 |10.4 |10.4 |10.5 |10.5 |10.6 [10.6 |10.7 |10.9 |11.0 |11.1 |11.3
1.0100 119 |11.8 |11.7 |11.7 |11.7 |11.7 |11.7 |11.7 |11.7 |11.8 |11.8 |11.9 |12.0 [12.2 |12.3 |12.4 |12.6
1.0110 13.1 |13.0 {13.0 |12.8 |12.8 [12.8 |12.8 [13.0 |13.0 |13.1 |13.1 |13.2 |13.4 |13.5 |13.6 |13.7 |13.9
1.0120 143 143 |14.1 |14.1 [14.1 |14.1 |14.1 |14.1 | 143 143 |14.4 |145 |14.7 |14.8 | 149 |15.0 |15.2
1.0130 156 [154 |154 |154 154 |154 |154 |154 |154 |15.6 |15.7 |15.8 |15.8 |16.0 |16.2 |163 |16.5
1.0140 16.7 |16.7 |16.6 |16.6 |16.6 [16.6 |16.6 |16.7 |16.7 |169 |17.0 |17.0 |17.1 |17.3 |17.5 |17.7 |17.8
1.0150 18.0 [17.9 |179 |179 |17.9 |179 [17.9 |179 |18.0 |18.0 |18.2 |18.3 |18.4 [18.6 |18.8 |19.0 |19.1
1.0160 192 119.2 |19.1 |19.1 |19.1 |19.1 [19.2 |19.2 |19.3 |19.3 |19.5 |19.6 |19.7 [19.9 |20.1 [20.3 |20.4
1.0170 204 |20.4 [20.4 |20.4 [20.4 |20.4 [20.4 |20.5 |20.5 |20.6 |20.8 |20.9 |21.0 |21.2 |21.3 |21.6 |21.7
1.0180 21.7 |21.7 |21.7 |21.6 |21.6 |21.7 |21.7 |21.7 |21.8 |22.0 |22.1 |22.2 |22.3 |22.5 |22.6 |22.9 |23.0
1.0190 22.9 (22,9 1229 (229 |229 |22.9 |23.0 |23.0 [23.1 |23.3 |23.4 |23.5 |23.6 |23.8 |239 (242 |243
1.0200 242 242|242 |24.0 [242 (242 (242 |243 (243 |24.4 |24.6 |24.7 |24.8 |25.1 |25.2 |255 |25.6
1.0210 253|253 |253 [253 |253 |25.5 |25.5 |25.6 |25.6 |25.7 |25.9 |26.0 |26.1 |26.4 |26.5 |26.8 |269
1.0220 26.6 |26.6 |26.6 [26.6 |26.6 |20.6 |26.8 |26.8 |26.9 |27.0 |27.2 |27.3 |27.4 |27.7 |27.8 |28.1 |28.2
1.0230 27.8 |27.8 |27.8 |27.8 |27.8 |27.9 |27.9 |28.1 |28.2 |28.3 |28.5 |28.6 |28.7 |28.9 |29.1 [29.4 295
1.0240 29.1 |29.1 |29.1 [29.1 |29.1 |29.1 |29.2 |29.4 |29.5 |29.5 |29.8 |29.9 |30.0 |30.2 |30.4 |30.6 |30.8
1.0250 30.3 |30.3 |30.3 [30.3 |30.4 |30.4 |30.6 |30.6 |30.7 {30.8 |30.9 |31.1 |31.3 |31.5 |31.7 |31.9 |32.1
1.0260 31.6 |31.6 |31.6 |31.6 |31.6 |31.7 |31.7 |31.9 |32.0 |32.1 |32.2 |32.4 |32.6 |32.8 |33.0 |33.2 |33.4
1.0270 32.8 |32.8 |32.8 [32.9 |329 |32.9 |33.0 |33.2 |33.3 |33.4 |33.5 |33.7 |33.9 |34.1 |343 |34.5 |34.7
1.0280 33.9 |34.1 |34.1 [34.1 |34.1 |34.2 |34.3 |34.5 |34.5 |34.7 |34.8 |35.0 |35.1 |35.4 |35.6 |35.8 |36.0
1.0290 352 352 |35.2 |354 354 |355 |355 |35.6 |358 |359 |36.2 |36.3 |36.4 |36.7 |36.8 |37.1 |37.3
1.0300 36.4 |36.5 |36.5 [36.5 |36.7 |36.7 |36.8 369 |37.1 |37.2 |37.3 |37.6 |37.7 |38.0 |38.1 |38.4 |38.6
1.0310 37.7 \37.7 |37.7 |37.8 |37.8 |38.0 |38.1 |38.2 |38.4 [38.5 [38.6 |38.9 |39.0 |39.3 |39.4 |39.7 {399

* Adapted from LaMotte hydrometer instructions.
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Table HYD-P-3: Salinity (parts per thousand) as a function of density and temperature - continued

Temperature of Water in Graduated Cylinder (° C)
Observed Reading | 15.0 | 16.0| 17.0| 180 | 18.5| 19.0| 19.5| 20.0| 20.5| 21.0| 21.5| 22.0| 22.5| 23.0| 23.5| 24.0| 245
0.9980
0.9990 00| 01| 02| 03| 05| 06| 07
1.0000 00| 02| 03| 05| 06| 07| 08| 10| 11| 12| 14| 15| 16| 18| 19| 20
1.0010 10| 12| 15| 16| 18] 19| 20| 21| 23| 24| 25 25| 27| 28| 29| 31| 32
1.0020 24| 25| 28| 29| 31| 32| 33| 34| 36| 37| 38| 40| 41| 42| 44| 46| 48
1.0030 37| 38| 41| 42| 44| 45| 46| 48| 49| 50| 51| 53| 54| 55| 58| 59| 6.1
1.0040 50| 51| 54| 55| 57| 58| 59| 61| 62| 63| 64| 66| 67| 70| 71| 72| 74
1.0050 63| 66| 67| 70| 71| 71| 72| 74| 75| 76| 77| 79| 81| 83| 84| 85| 87
1.0060 76| 79| 80| 83| 84| 85| 87| 88| 89| 91| 92| 93| 94| 96| 97| 98] 10.1
1.0070 89| 92| 93| 96| 97| 98|100|10.1|102| 104 105| 10.6| 10.7| 109| 11.0| 113 | 114
1.0080 102 105]10.6|109| 11.0| 11.1| 113 | 11.4| 11.5| 11.7| 11.8| 11.9| 12.0| 12.2| 124 | 12.6| 12.7
1.0090 115] 11.8| 11.9| 12.2| 123|124 126 127|128 | 13.0| 13.1| 132 | 134 | 13.6| 13.7| 139/ 14.0
1.0100 128|131 132| 13.5| 13.6| 13.7| 139 140 | 141 | 143 | 144 | 145 | 148 | 149|150 152 153
1.0110 141 | 144 | 145| 148| 149|150 152 | 153|154 | 156| 157|160 | 16.1| 162 | 163 | 165| 16.7
1.0120 154|157 158| 16.1| 162| 163|165/ 16.6| 167|170 | 17.1| 173 | 174 | 17.5| 17.7| 179 18.0
1.0130 167 17.0| 17.1| 17.4| 175| 17.7| 17.8| 179 180 | 183 | 184 | 186| 18.7| 188 19.1| 192 | 19.3
1.0140 180|183 18.6( 18.7| 188| 19.0| 19.1| 193 |19.5| 19.6| 19.7| 19.9| 20.0| 20.1 | 20.4 | 20.5| 20.6
1.0150 193] 19.6| 19.9(20.0| 20.1| 20.4| 205 20.6| 20.8| 209 | 21.0| 21.2 | 21.3| 21.6| 21.7| 21.8| 22.0
1.0160 20.6(209|21.2|213|21.4|21.7|21.8|22.0|22.1| 222|223 225|227|229| 230|233 234
1.0170 220(222(225(227]229]23.0|23.1{233|234|235|236|238|240|242| 243|246/ 247
1.0180 233(235(23.8(24.0| 242|243 | 24.4|246|247| 248|249 252|253| 255|256/ 259|260
1.0190 246|248 251253255 256/(257|259|260| 26.1|264|265|266|268|27.0| 272|273
1.0200 259|261 | 264|266 268|269 | 27.0(272|273| 274|277 278|279| 282|283 | 285|286
1.0210 272|274 27.7]279] 281|282 283(285|286|289|290|29.1|292|295|296/ 298] 30.0
1.0220 285(287[29.0]29.2]294295(29.6|29.8| 300 302|303 |304|30.7| 308|309 31.2| 31.3
1.0230 2081300303306 30.7|30.8| 30.9|31.2| 31.3| 315|316 31.7| 320 | 32.1| 32.2| 32.5| 32.6
1.0240 31.1[313[31.6]31.9]32.0|32.1|322| 325|326 328 329|332 333|334 33.7| 33.8| 339
1.0250 3240326329332 333|334(337|338|339 341|342 | 345|346 347|350 35.1| 352
1.0260 3370339342345 346 347|350 35.1| 352 354| 35.6| 358 | 359 | 36.0| 363 | 36.4 | 36.7
1.0270 350|352 (355358359362 | 36.3|36.4| 365|36.7| 369 37.1| 372 | 37.5| 37.6| 37.8| 380
1.0280 363365368 37.1|37.2|37.5|37.6|37.7| 37.8| 38.1| 382 | 384 | 385|388 389 39.1| 39.3
1.0290 376|378 381|384 386|388 389(39.0|39.1| 394|395 39.7|39.9|40.1|40.2| 40.5| 40.6
1.0300 389391394 39.7] 399 40.1| 402|403 | 40.6| 40.7 | 40.8| 41.0| 41.2| 41.4| 41.6| 41.8| 41.9
1.0310 402405407 41.0] 41.2| 41.4| 415|418 419 420 | 421 | 423 | 425

GLOBE™ 1997 Protocols - 30 Hydrology



Table HYD-P-3: Sdlinity (parts per thousand) as a function of density and temperature - continued

Temperature of Water in Graduated Cylinder (° C)

Observed Reading | 25.0 | 25.5 | 26.0 | 26.5 | 27.0 | 27.5| 28.0 | 28.5|29.0| 29.5| 30.0| 30.5| 31.0| 31.5| 32.0 | 32.5 | 33.0
0.9980 01| 02| 03| 06| 07| 08| 11| 12| 15| 16| 19| 20| 23| 24
0.9990 08| 10| 12| 14| 15| 18| 19| 20| 23| 24| 25| 28| 29| 32| 34| 36| 38
1.0000 21 24| 25| 27| 29| 31| 32| 34| 36| 37| 40| 41| 44| 45| 48| 49| 51
1.0010 34| 36| 38| 40| 42| 44| 45| 48| 49| 51| 51| 54| 55| 58| 59| 62| 64
1.0020 49| 50| 51| 54| 55| 57| 59| 61| 63| 64| 66| 68| 70| 72| 75| 76| 79
1.0030 62| 63| 66| 67| 68| 71| 72| 74| 76| 77| 80| 81| 84| 85| 88| 91| 92
1.0040 75| 77| 79| 80| 83| 84| 85| 88| 89| 92| 93| 96| 97]10.0|10.1|104| 105
1.0050 89| 91| 92| 93| 96| 97]10.0]10.1]102|105|10.6|109|11.0|11.3|11.5|11.7| 119
1.0060 102 | 104|10.5] 10.7 | 109 | 11.0| 11.3| 11.4| 11.7| 11.8| 12.0| 12.2| 124 | 12.6| 12.8| 13.1 | 13.2
1.0070 115 11.7|11.9]12.0| 122|124 | 12.6| 128 | 13.0| 13.1 | 134 | 13.6| 13.7 | 14.0| 14.1 | 144 | 147
1.0080 12.8113.0( 132|134 |136|13.7|139| 141|143 | 145| 147 | 149|152 | 153 | 15.6| 15.7| 16.0
1.0090 141|144 | 145|147 149 | 150| 153 | 154 | 15.7| 158| 16.1| 16.2| 165| 16.6| 16.9| 17.1 | 17.3
1.0100 15.6| 157|158 | 16.1 | 162 | 165| 16.6 | 16.7| 17.0| 17.1| 174 | 175| 17.8| 18.0| 182 | 184 | 187
1.0110 1691170 173|174 |175|178|179|182|183| 18.6| 187 | 19.0| 19.1 | 19.3| 19.6 | 19.7| 20.0
1.0120 182 183|18.6|18.7]19.0|19.1|19.3|19.5|19.6|19.9| 20.1|203|205|20.6|209|21.2|213
1.0130 19.5(19.7|19.9 ] 20.0| 20.3 | 204 | 20.6|20.8|21.0|21.2|21.4|21.6|21.8|22.1|222 225|227
1.0140 209(21.0|21.2|214|21.6|21.8|220|222(223]226]227|23.0[23.1|234|23.6|238|240
1.0150 22.2(223|225|22.7|229|231|233|235(23.6|239|24.0|243|24.6|247|249|252|253
1.0160 235(23.6|239|24.0|243|244|247|248|251|252|255|256|259|26.1|263|26.5)| 268
1.0170 248251252 |253|256|257|260]|261|264|265|268|27.0|27.2|274|27.7|278]|28.1
1.0180 26.1 (264265268269 |272|273|27.6|27.7|279|281|283|285|287|29.0|29.2|294
1.0190 27.6 | 27.7|27.8|28.1|282|285|286|289(29.0]292]295/|29.6|299|30.0|30.3|30.6|30.8
1.0200 28.9(29.0|29.2|294|29.6|298]|30.0|302|304]|30.6|308|309|31.2|31.5|31.6|319]| 321
1.0210 30.2 | 30.3|30.6|30.7|309|31.1|31.3|31.5|31.7|32.0|32.1|324|325|32.8|33.0|33.3| 334
1.0220 31.5(31.7|31.9|320|322|325|326|329(33.0|333|334|33.7|339| 341|343 | 34.6| 348
1.0230 32.8(33.0|332|334|335|338|339|342|345|34.6|348|350(352|355| 356|359 36.2
1.0240 342|343 |345|34.7|350|351|354|355|358]|359| 362|364 365|36.8|37.1| 372|375
1.0250 355(35.6|359|36.0|363|364|36.7|368|37.1|372|375|37.7|37.8|38.1| 384|386 388
1.0260 36.8 (369|372 |373|37.6|37.7|38.0|382|384|38.6|388]|39.0(393|39.4|39.7|399]| 402
1.0270 38.1|384|385|388|389|39.1|393|395|398|399|40.2|403|40.6|40.8|41.0| 41.2| 415
1.0280 39.4139.7|39.8|40.1 | 40.2 | 40.5| 40.7| 40.8| 41.1| 41.2 | 41.5
1.0290 4081410412 414|41.6|418
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